Of four media tested, a tissue culture medium supplemented with a bovine serum albumin-oleic acid complex provided the best leptospiral growth and cost efficiency.
The growth of high numbers (12 x 107 to 61 x 107/ml) of viable leptospirae in a tissue culture medium (minimum essential medium [MEM] ) containing 10% fetal calf serum (FCS) has been reported (4) . Replacing the FCS in this medium (MEM-FCS) with bovine serum albumin oleate (MEM-BOH) and vitamin B12 has achieved higher yields of viable leptospirae per time of incubation throughout five subcultures. The MEM-BOH medium, when compared with two other serum-free leptospiral media (3, 5) , was also found superior. Considering cost, peak cell yield, and time of peak cell yield, the MEM-BOH was found most efficient.
The preparation of Eagle MEM with 10% fetal calf serum MEM-FCS (2), Johnson and Harris (J-H) (5) , and Ellinghausen (ELLY) (3) media was done according to the methods described (2, 3, 5) . The MEM-BOH was prepared by adding 0.33 ml of 0.43% (vol/vol) sodium oleate (Hormel Institute) to 5 ml of 10% (wt/vol) bovine serum albumin (lipid-poor, fraction V, Miles Laboratories, Inc., Elkhart, Ind.), and then mixing with 4.67 ml of Hanks balanced salts solution (lacking calcium and magnesium salts) (International Scientific Industries, Cary, Ill.) at pH 6.8 and filter sterilizing (0.2-,um pore size membrane filters, Millipore Corp.). A 4-ml volume of this mixture was added to 100 ml of sterile MEM (International Scientific Industries). Vitamin B12 was also added to MEM to a final concentration of 0.15 ,ug/ml.
Pathogenic Leptospira serotypes pomona Pomona and canicola Hond Utrecht IV and saprophytic serotypespatoc Patoc I and biflexa LT430 were employed in this study. All strains were subcultured monthly in J-H semisolid medium (0.25% Noble agar, Difco Laboratories, Detroit, Mich.) at 25 C and, after two monthly subcultures, transferred once in the respective medium to be studied prior to comparative growth analyses. These cultures were propagated at 30 C, from which final numbers of 106 (low inoculum) and 1.5 x 107 (high inoculum) cells of each strain per ml were inoculated (3% vol/vol, final), respectively, into eight quadruplicate sets of tubes, each tube containing 5 ml of medium. Four quadruplicate sets of tubes represented each medium studied, two at each inoculum level at two incubation temperatures (30 and 37 C). All tubes were incubated for 10 days, each serotype being subcultured every 5 days for up to five passages. Viable cell counts were made daily using an agar pour plate method (1). Briefly, a 1:1 mixture of 2 x -concentrated respective medium (2.5 ml) and 2% Noble agar (Difco) (2.5 ml) was added to each plate and mixed with the inoculum. Samples of 0.1 ml were taken from each culture, and 10-5, 10-6, 10-7, and 10-8 dilutions were made in the respective growth medium and plated.
The computed retail cost of ingredients of each medium is 1.1¢/ml of MEM-FCS, 0.87¢/ml of MEM-BOH, 0.4¢/ml of ELLY, and 0.40/ml of J-H. Applying this information to the growth data for establishing a base of two, the cheapest cost per cell produced, and associated peak yield time (PYT), a relative cost index (RCI) can be computed for each serotype, medium, and temperature of incubation tested using the Table 1 illustrates the use of the RCI mula-derived positive number indicates that formula. 
